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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 BACKGROUND 
 
The hydration of cement compound is exothermic compounds where the heat is 
released into the earth (Abdul Awal et.al,2011). At the ends of the day, when hydrated 
cement compounds react with water to obtain the state-stable low vitality, and the 
methodology followed by the arrival of high temperature energy. High temperatures 
create more number of full hydration of underrated compound at a certain temperature 
characteristics as the spiciness of hydration. The essentialness heat of hydration of 
cement engineering is complex. Size pungency is released and the release rate of the 
high temperature hydration mixture can be used as an individual to record their 
reactivity 
 
Besides, the high temperatures of hydration depict the setting and solidifying of 
bond and foresee the conduct of the temperature climb moreover. Cement temperature 
in light of the fact that hydration is to a great extent controlled by the materials and 
properties of the mixture and by ecological elements (Abdul Awal et.al, 2010). Truth be 
told, the high temperature of hydration relies on upon the conduct of synthetic mixes 
and is very nearly equivalent to the measure of hotness of hydration immaculate mixes 
separately when each one section by mass was hydrated independently.  
 
Once more, the primary constituents of Portland concrete are limestone 
illuminate and di-calcium tricalcium. Triclacium in charge of right on time advancement 
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stage and di-calcium quality to quality improvement following 28 days of hydration. In 
this manner, the advancement of the measure of hotness is most likely influenced by the 
amount of concrete in the mixture. 
 
High concrete substance can be valuable to get a higher introductory quality in 
the solid, however more noteworthy hotness created by the concoction response 
produces undesirable splitting and shrinkage in cement 
 
1.2 PROBLEM STATEMENT 
 
The proposed study is based on problems that occur in Malaysia. Malaysia is a 
country that has a warm climate. According to the Malaysian Meteorological 
Department noted between the highest temperature readings in Malaysia with 38.5°C. 
This is one of the highest temperatures ever recorded in Malaysia after reading 41°C 
temperature ever recorded in Perlis in 1998 (Mosti,2013). This affects the production of 
cement in the construction industry. it is very important in the construction sector are 
many ways that were done to reduce heat in the concrete which are used wet gunny 
(fiber) to prevent the absorption of heat. 
 
Today, Malaysia is a major producer of palm oil. In 2003, Malaysia produced 14 
million tons of palm oil from the ground, covering more than 38,000 square kilometers, 
making it the largest exporter of palm oil in the world (Abd Razak et.al, 2013). Most of 
the results from banks channeled to market hygiene and culinary use. Conglomerate 
Sime Darby is the largest oil palm plantation operator, which has 524.626 hectares in 
the Peninsula, Sabah and Sarawak. Surplus of palm oil will be used as fertilizer and 
many others.  
 
POFA is classified as a waste material, the production of crude palm oil, a large 
amount of solid waste is also an output from the palm oil industry (Tangchirapat et al. 
2007). To solve the energy problems, solid wastes from palm oil residue are used as fuel 
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to produce steam for electricity generation. After burning, an ash by-product is 
produced, which is about 5% by weight of the residue. POFA is minimal and 
unmanageable, while its quantity increases annually and most of the POFA are disposed 
of as waste in landfills causing environmental and other problems. There are several 
types of waste disposal system. The common waste disposal systems used in Malaysia 
are open burning, ocean dumping, compositing, incineration and land filling. Almost all 
the wastes in Malaysia are dispose using landfill method and majority of the sites are 
poorly managed  
 
Therefore, research about use of a waste material as a replacement to cement is 
necessary to conduct as recycling POFA into the useful product gives good potential 
benefit on many levels, both for palm oil industry and a much wider construction 
industry. This research will focus on the utilization of POFA in the concrete production 
due concrete as a main building material. The common structure use the mass concrete 
is slab and foundation. All concretes generate heat as the cementations materials 
hydrate. Most this heat generation occurs in the first day after placement.  
 
1.3 RESEARCH OBJECTIVE  
 
The objectives of this study are: 
i. To identify the temperature of the concrete during hydration by using Palm Oil 
Fuel Ash (POFA) as a partial cement replacement material. 
ii. To determine the drying shrinkage of the concrete by using POFA. 
iii. To determine the strength of concrete by using POFA as a partial cement 
replacement material. 
 
1.4 SCOPE OF STUDY 
 
In the research an attempt to add the POFA as a partial cement replacement stage 
material in concrete production. The study focus on investigating the temperature of PC 
concrete with varies percentage of the amount of POFA that are 10%, 20% and 30% 
